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T h e  cons iderab le  a m o u n t  of work  a l r e a d y  done  in c o n n e c t i o n  w i t h  t h e  t h r e e - n u c l e o n  
p r o b l e m  allows us to  asse r t  t h a t  t h e  low-energy  p rope r t i e s  of th i s  s y s t e m  can  be  reas-  
o n a b l y  well  descr ibed  us ing  sepa rab le  t w o - b o d y  i n t e r a c t i o n s  (1). 

Recen t ly ,  TABAKIN (2) ha s  sugges ted  t h e  poss ib i l i ty  of desc r ib ing  a long- range  a t -  
t r a c t i o n  t o g e t h e r  w i t h  a s h o r t - r a n g e  repuls ion  us ing  on ly  a r a n k - o n e  sepa rab le  po t en t i a l .  
Th i s  t y p e  of i n t e r a c t i o n  ha s  a l r eady  been  t e s t e d  in t h e  t h r e e - n u c l e o n  s y s t e m  (3). T h e  
m a i n  conclus ion of t h e  p r ev ious  ca lcu la t ion  is t h a t  t h e  T a b a k i n  p o t e n t i a l  w h e n  used  
in t h e  1S 0 s t a t e  can  give as good a desc r ip t ion  of t h e  3 - ~  low-energy  p a r a m e t e r s  as t he  
o t h e r  b a s e d  on r a n k - t w o  sepa rab le  i n t e r ac t ions .  T h e  pu rpose  of th i s  no t e  is to  r e p o r t  
t h e  resu l t s  of a ca lcu la t ion  of t h e  3H low-energy  p a r a m e t e r s ,  now inc lud ing  a more  
rea l i s t ic  p o t e n t i a l  for  t h e  aS 1 s ta te ,  t a k i n g  in to  accoun t  t he  effects of t enso r  forces (4), 
whi le  keep ing  t h e  T a b a k i n  i n t e r a c t i o n  for t he  1S 0 s t a t e  (5). 

Our  p r e s e n t  resu l t s  a re  o b t a i n e d  b y  solv ing n u m e r i c a l l y  t he  we l l -known  F a d d e e v -  
Love lace  equa t ions .  W e  f ind for  t h e  t r i t i u m  b i n d i n g  e n e r g y  E B ~ - -  7.33 MeV a n d  for  
t h e  doub le t  o~'-d s c a t t e r i n g  l e n g t h  a�89 = 1.6 fm:  These  va lues  m u s t  be  c o m p a r e d  w i t h  
t h e  e x p e r i m e n t a l  ones, E B = - - 8 . 4 8  MeV a n d  a � 8 9  ~= 0 . 0 7 ) f m ,  r e spec t ive ly .  
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(1) See, for example, A_. N. ~r The nuclear three-body problem, published in Advances in Nuclear 
Physics, Vol. 3 (1969). 
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The  c o m p u t e d  va lue  of t he  b i n d i n g  e n e r g y  is in  fa i r ly  good a g r e e m e n t  w i t h  t he  
e x p e r i m e n t a l  va lue ;  however ,  we f ind a gross d i s a g r e e m e n t  in  t he  doub le t  s c a t t e r i n g  
l eng th .  

F r o m  t h e  p r e s e n t  resu l t s  we can  e x t r a c t  some i n t e r e s t i n g  conclusions.  W e  no t e  a 
decrease  in t h e  3H b i n d i n g  ene rgy  (6), wh ich  ha s  an  effect oppos i te  to  t h a t  o b s e r v e d  
b y  SC~IR]~I~K a n d  MITRA (~) in  t he  3-0~ s y s t e m  a n d  b y  ALESSANDRINI et al. (s) in  
6Li t r e a t e d  as a t h r e e - b o d y  sys tem.  Th i s  shows t h e  s t rong  model  d e p e n d e n c e  of t he  
low-energy  p a r a m e t e r s  of t h r e e - b o d y  sys t ems  s tud ied  v ia  the  F a d d e e v - L o v e l a c e  equa-  
t ions .  W i t h  r e spec t  to  t he  s c a t t e r i n g  l eng th ,  we f ind a m u c h  la rger  va lue  t h a n  t h e  ex- 
p e r i m e n t a l  one, b u t  a lways  w i t h  t h e  cor rec t  sign. Here  also, t h e  model  d e p e n d e n c e  is 
v e r y  s t rong ,  as shou ld  be  expec ted .  

The  d i f fe rent  b e h a v i o u r  of t h e  T a b a k i n  p o t e n t i a l  and  t h a t  of r a n k - t w o  sepa rab le  
i n t e r a c t i o n s  shou ld  be  t r a c e d  back  t o t h e  off-energy-shel l  b e h a v i o u r  o f t h e  co r r e spond ing  
t w o - b o d y  T-mat r i ces .  P e r h a p s  t h e  new r a n k - o n e  sepa rab le  p o t e n t i a l  i nc lud ing  shor t -  
r a n g e  repu l s ion  is no t  as a p p r o p r i a t e  as those  based  on two t e rms ,  one a t t r a c t i v e  a n d  
one repuls ive .  

W e  wish  to t h a n k  Dr.  H. VUCLTICH for he lp fu l  discussions.  One of us  (M.A.G.)  
is g r ea t l y  i n d e b t e d  to Profs .  A. SALAM a n d  P.  BUDINI, t h e  I n t e r n a t i o n a l  A t o m i c  E n e r g y  
A g e n c y  a n d  U N E S C O  for k i n d  hosp i t a l i t y  a t  t he  I n t e r n a t i o n a l  Cen t re  for  T h e o r e t i c a l  
Phys ics ,  Tr ies te .  
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